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This listing of claims will replace all prior versions, and listings, of claims in the 
application: . . . .... r , _ . . _ ; 

Listing of Claims : 

1. (presently amended) A method for identifying, classifying or quantifying one or more 
nucleic acids in a sample comprising a plurality of nucleic acids having different nucleotide 
sequences without sequ e ncing , the method comprising: 

(a) probing said sample with one or more recognition means wherein each recognition 

' means recognizes a different target nucleotide subsequence or a different set of target 
nucleotide subsequences to provide one or more targeted nucleic acids; 

(b) generating one or more first signals from said sample probed by said recognition 
means, each generated first signal arising from a targeted nucleic acid in said sample 
and comprising a representation of (/) the length between occurrences of target ' 

. subsequences in said targeted nucleic acid, and the identities of said target 

subsequences in said targeted nucleic acid or id e ntiti e s of said target subsequences 
' among which are included the target subsequenc e s in said targ e ted nucl e ic acid ; 

(c) selecting for further sequence analysis one or more targeted nucleic acids based on 
their corresponding first signals , \vherein th e first signals suggest that the nucleic 
acids ar e of a sp e cific s e quence ; ' 

(d) performing further sequence analysis on the on e or more target e d nucleic acids 
comprising phasing r e actions wher e in 4 parallel r e actions are simultaneously run, and in 
each of th e 4 parallel reactions a different nucl e otid e is added to the one or more targ e t 
subsequences in said selected target e d nucleic acid in an amount up to fiv e nucl e otid e s in 
l e ngth , comprising adding primers to one or more targeted nucleic acids, wherein the 
primers have a nucleic acid sequence that is complementary to at least one or more 
nucleotides of the target nucleotide subsequence, and wherein the primers are extended at 
one end by one nucleotide selected from the group consisting of A, T, C, or G, thereby 
providing one or more extended subsequences under conditions that generate one or 
more second signals arising from said selected targeted nucleic acid, at least one of 
whose subsequences has been extended, in said sample, wherein said second signal 
comprises a representation of (/) the length between occurrences of target subsequences, 
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at least one of which has been extended, in said nucleic acid, and (ii) the identities of said 
selected target subsequences, at least one of which has been extended, in said selected 
targeted nucleic acid or identities of said target subsequences, at least one of which has 
b ee n extended, among which are included th e target subsequences in said select e d 
targeted nucl e ic acid ;' and 

(e)r searching a nucleotide sequence database to determine sequences that match or the 
absence of any sequences that match one or more or of said selected targeted nucleic 
acids having at least one extended subsequence and represented by said generated second 
signals, said database comprising a plurality of known nucleotide sequences of nucleic 
acids that may be present in the sample, wherein a sequence from said database is 
determined to match said selected targeted nucleic acid providing a generated second 
signal when the sequence from said database has both (/) the same length between 
occurrences of target subsequences, at least one of which has been extended, as is 
represented by the generated signal, and (k) the same target subsequences, at least one of 
which has been extended; as are represented by the generated signal, on target 
subsequences, at least one of which has been extended, that are members of the same sets 
of target subsequences represented by the generated signal, 
whereby a matched nucleic acid in said sample is identified, classified, or quantified. 

2. (original) The method of claim 1 wherein said second generated signal is a negative 
oligo-competiti on signal, v , , • / 

3. (original) The method of claim 1 wherein said second generated signal is a positive 
oligo-competiti on, signal. : 

4. (currently amended) The method of claim 2 wherein the extending of the sequence 
information comprises contacting the nucleic acid sample with a mixture of oligonucleotides . 
comprising (i) a set of labeled primers each of whose nucleotide sequences comprises a sequence 
complementary to a target subsequence and (ii) an unlabeled primer whose sequence comprises a 
sequence complementary to one of the target subsequences identified^ in (i) followed by at least 
one additional nucleotide. 
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5. (original) The method of claim 3 wherein the extending of the sequence information 
comprises contacting the nucleic acid sample with a mixture of oligonucleotides comprising.(i) a 
set comprising a first unlabeled primer and a second unlabeled primer each of whose nucleotide 
sequence comprises a target subsequence and (ii) a set comprising a labeled third primer whose 
sequence comprises the subsequence of the first unlabeled primer and a labeled fourth primer 
whose sequence comprises the subsequence of the second unlabeled primer extended by at least 
one nucleotide. \ % ' 

6. (original) The method of claim 1 wherein at least one of said generated signals 
corresponds to a sequence having a size and target subsequence of a sequence present in said 
sequence database.. 

7. (previously amended) The method of claim 1 wherein said method additionally includes 

recovering a fragment of a nucleic acid in the, sample which generates said signal after 
steps (b) or (d); . • ' ' 

sequencing said fragment to determine at least a partial sequence for said fragment; and 

verifying that said sample comprises a nucleic acid having a sequence comprising at least 
a portion of said determined sequence. 

8. (original) Th6 method of claim 1 wherein said plurality of nucleic acids are DNA. 

9. (original). The method of claim 8, wherein said probing comprises: 

digesting the sample with one or more restriction endonucleases, said restriction 

endonucleases having recognition sites that are said target subsequences and leaving 

single-stranded nucleotide overhangs on the digested ends; 

• . '• i 

hybridizing double-stranded adapter nucleic acids with the digested sample fragments, 
■ t said adapter nucleic acids having an end complementary to one of said single- 
stranded overhangs; and 
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ligating the complementary of adapter nucleic acids to the complementary 5 '-end of a 
strand of the digested sample fragments to form ligated nucleic acid fragments. 

10. (original) The method of claim 7, wherein said plurality of nucleic acids are RNA. 

11. (currently amended) A method for extending the sequence in a length-subsequence 
combination of one or more nucleic acids in a sample comprising a plurality of nucleic acids 
having different nucleotide sequences without sequencing , said method comprising: 

(a) probing said sample with one or more recognition means wherein each recognition 
means recognizes a different target nucleotide subsequence or a different set of target nucleotide 
subsequences to provide one or more targeted nucleic acids; 

(b) . generating one or more first signals from said sample probed by.said recognition 

means, each generated first signal arising from a targeted nucleic acid in said sample and 

comprising a representation of (/) the length between occurrences of target subsequences in said 

targeted nucleic acid, and (if) the identities of said target subsequences in said targeted nucleic 

* ' ' ' *- ■ ■ 

acid or identities of said target subsequences among which are included the target subsequences 

in said targeted nucleic acid; 

(c) selecting one or more targeted nucleic acids based on -their corresponding first signals; 

and 

(d) extending sequence information from one or more target subsequences in said 
targeted nucleic acid by one or mor e , nucleotides providing one or more extended subsequences 
under conditions that generate one or more second signals arising from selected targeted nucleic 
acid in said sample at least one of whose subsequences has been extended, wherein said second 
signal comprises a representation of (/) the length between occurrences of target subsequences, at 
least one of which has been extended, in said nucleic acid, and (ii) the identities of said target 
subsequences, at least one of which has been extended, in said selected targeted nucleic acid or 
identities of said targ e t subs e qu e nces, at l e ast on e of which has be e n e xt e nded, among which are 
included the target subsequ e nce s in said select e d target e d nucl e ic acid ; 
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whereby a matched nucleic acid in said sample has an extended sequence in said length- 
subsequence combination. 

12. (original) The method of claim 11 wherein said second generated signal is a negative 
oligo-competition signal. - 

13. (original) The method of claim 1 1 wherein said second generated signal is a positive 
oligo-competition signal. , 1 , ' ,/ 

14. (currently amended) The rriethod of claim 12 wherein the extending of the sequence 
information comprises contacting the nucleic acid sample with a mixture of oligonucleotides 
comprising (i) a set of labeled primers each of whose nucleotide sequences comprises a sequence 
complementary to a target subsequence and (ii) an unlabelled primer whose sequence comprises 
a sequence complementary to one of the target subsequences identified,, in (i) followed by at least 
one additional nucleotide. 

15. (currently amended) The method of claim 13 wherein the extending of the sequence 
information comprises contacting the nucleic acid sample with a mixture of oligonucleotides 
comprising (i) a set comprising a first unlabeled primer and a second unlabeled primer each of 
whose nucleotide sequence comprises a sequence complementary to a target subsequence and (ii) 
a set comprising a labeled third primer whose sequence comprises a sequence complementary to 
the subsequence of the first unlabeled primer and a labeled fourth primer whose sequence 
comprises a sequence complementary to the subsequence of the second unlabeled primer 
extended by at least one nucleotide. 

16. (new) The method of claim 1, wherein: 

in step (d), the primers are administered in 4 parallel phasing reactions, wherein in each one of 
the 4 parallel phasing reactions, the primers are extended by a different nucleotide, wherein in 
one phasing reaction the primers are extended by an A nucleotide, in one phasing reaction the 
primers are extended by a T nucleotide, in one phasing reaction the primers are extended by a C 
nucleotide, and in one phasing reaction the primers are extended by a G nucleotide. 
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17. (hew) The method of claim 1, further comprising: , 

repeating of steps (d) and (e), wherein the primers in step_(d) are administered in 4 parallel, 
phasing reactions, wherein in each one of the 4 phasing reactions, the primers are extended by 
two different nucleotides, wherein in one phasing reaction the primers are extended by XA 
nucleotides, in one phasing reaction the primers are extended by XT nucleotides, in one phasing 
reaction the primers are extended by XC nucleotides, and in one phasing reaction the primers are 
extended by XG nucleotides, wherein X stands for a nucleotide previously identified in step (d) 
as generating said second signal. 

18. , (new) The method of claim 1, further comprising: 

repeating of steps (d) and (e), wherein the primers in step (d) are administered in 4 parallel 
phasing reactions, wherein in each one of the 4 phasing reactions, the primers are extended by 
two different nucleotides, wherein in one phasing reaction the primers are extended by NA 
nucleotides, in one phasing reaction the primers are extended by NT nucleotides, in one phasing 
reaction the primers are extended by NC nucleotides, and in one phasing reaction the primers are 
extended by NG nucleotides, wherein N stands for any nucleotide, an ambiguous base, or a 
universally-pairing base. 

19. (new) The method of claim 2 wherein said second generated signal is a negative oligo- 
competition signal, wherein in step (d) the primers that are extended at one end by one 
nucleotide are unlabeled primers which compete with labeled primers that are not extended at 
one end by one nucleotide. 

20. (new) The method of claim 3 wherein said second generated signal is a positive oligo- 
competition signal, wherein in step (d) the primers that are extended at one end by one 
nucleotide are labeled primers which compete with unlabeled primers that are not extended at 
one end by one nucleotide. 
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